The stability of potential RNA stem-loop structures In human Immunodeficiency virus Isolates, HTLV-III and ARV, has been calculated, and the relevance to the local significant secondary structures In the sequence has been tested statistically using a Monte Carlo simulation method. Potentially significant structures exist in the 5'non-codlng region, the boundary regions between the protein coding frames, and the 3' non-coding region. The locally optimal secondary structure occurring in the 5' terminal region has been assessed using different overlapping segment sizes and the Monte Carlo method. The results show that the most favorable structure for the 5' mRNA leader sequence of HIV has two 3tem-loops folded at nucleotldes 5-101 In the R region (stem-loop I, 5-51 and stem-loop II, 58-104).
INTRODUCTION
the RNA chain are folded, and the free energy of the optimal secondary structure of each overlapping segment is computed (28) . In the calculation, a thermodynamlc parameter set proposed by Freler et al (15) for stacking energies and the loop destabilizing free energies was used. Since the parameters for unpaired terminal nucleotides and terminal mismatches are not Included in the set, the above parameters can be conveniently
Implemented in the algorithm.
In order to assess the statistical significance of each "optimal" structure folded in the overlapping segments of the biological sequence, the free energy of the "optimal" structure Is compared to the mean free energy of the "optimal" structures for a large ,lumber of random permutations of the sequences (e.g. 200 randomized segment sequences having the same nucleotide compositions as the actual biological segment sequence are folded for the 100 base-long overlapping segment). The randomized sequences are produced by using a random number generator of the CRAY system. Thus, the segment score is calculated as the difference between the free energy of the locally optimal secondary structure of the actual biological sequence and the average optimal free energy from these randomized sequences divided by the SD of the random sample set. The calculation is carried out repeatedly by sliding one base at a time along a RNA sequence. The distribution of segment scores against the positions of the overlapping segments can then be obtained.
The segment score Is expressed In SD units.
As the optimal free energies are negative, the lower the segment score, the more significant the "optimal" structure of the segment. Thus, regions in the sequence in which distinct and non-random secondary structure can potentially occur are Table 1 . Table   2 shows the correlation of HIV hypervariable sites with significant open regions at the RNA level. From Table 2 it can be seen that the major open regions are located in the coding region of the envelope protein of both HTLV-III and ARV. The lack of secondary structure in these regions Is conserved. Each of the hypervarlable peaks identified In Fig.7 of the env gene of both HTLV-III (5708-5822) and ARV (5686-5813) (peak C In the Fig.7 ). In the single-stranded region no stable local secondary structure can be folded within about 100-base. We propose that the lack of repeat may be an Important feature of the trans-activation slte (14) . In our computer simulations, these sequences efficiently fold into a stable stem-loop In the corresponding mRNA. A possible role for the RNA secondary structure In trans-aotivation has also been suggested (13, 11, 24) . RNA secondary structure was analyzed using rlbonuclease and cobra venom nuclease, and a structure consisting of two adjacent stem-loops has been in the viral Isolates (27) . This would be advantageous to the virus, because It would concentrate mutations where they would do the most good in allowing the virus to avoid elimination by the host.
